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Introduction

Evaluation Board

The LM53603 Evaluation Module helps designers evaluate the operation and performance of the
LM53603 wide input voltage automotive buck regulator. The board enables the user to test external
synchronization, RESET/Power Good output, precision enable and operation in both Auto mode (with high
efficiency operation and light load) and Forced PWM mode (FPWM). The EN pin is rated up to Vin while
the SYNC pin, RESET pin and the mode pin (FPWM) are rated up to 6V. Please refer to the LM53603
datasheet for detailed information on the IC parameters and operating characteristics.
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Setup

The LM536035EVM is ready to operate. There are two sets of input terminals. The first one labeled
IN+,IN- (positive, negative) connects the power supply to the LM53603 regulator through and EMI filter
with optional common mode choke. The second set of terminals labeled VIN, GND_IN (positive, negative)
connects the supply directly to the LM53603, bypassing the EMI filter.

The output terminals are labeled VOUT and GND with posts located on top of the regulators. Additional
pads are available for optional extra input and output capacitance: CIN3 and COUT4.

There are three jumper connectors that are used in order to interact with the LM53603. A jumper can be
connected on each of these terminals. Refer to the schematic in this document for details on the
connection of these jumpers.

Table 2-1. Jumper Options

Designator Attached Function Jumper Position Result
Auto mode. The part lowers frequency at light load1-2 (AUTO-MODE) to increase efficiency, diode emulation active

J1 Mode (FPWM)
FPWM mode: The part operates does not reduce3-2 (FPWM-MODE) frequency at light load, no diode emulation

1-2 (GND-EN) The part is enabled (connection to Vin)
J2 Enable (EN)

3-2 (VIN-EN) The part is disabled (connection to Gnd)
1-2 RESET output is pulled up to VCC

RESET output pull-up disconnected. user canPowerGood/Reset outputJ3 connect to pull-up source of her/his choice (<6V,(RESET) no jumper ensure a pull-up resistance is connected to limit
current when RESET pin goes low)

2.1 Quick Start
Connect the power supply to either the IN+, IN- terminal pair or the VIN, GND_IN terminal pair. With the
default jumper connection, the board should begin operating as soon as proper voltage is applied to the
input. The default mode of operation is normal or "auto" mode (refer to the datasheet for more details on
the operating mode). For the ADJ version, the default output voltage is 5V. To change the output voltage,
modify RFBB and RFBT resistors as explained in the datasheet. Depending on the output voltage, a
change in CFF might be required to achieve adequate transient response.
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Operating Curves

Figure 1. Efficiency (AUTO Mode) Figure 2. Load Regulation (AUTO Mode)

Figure 3. Efficiency (FPWM Mode) Figure 4. Load Regulation (FPWM Mode)

Figure 5. Frequency vs Output Current (FPWM Mode)
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Bill of Materials for the Fixed 5V EVM

The following bill of material applies to the 5V fixed EVM version.

Table 4-1. Bill of Materials

Designator Qty Value Description Part Number
C1 1 0.1uF CAP, CERM, 0.1 µF, 50 V, +/- 10%, X7R, 0603 06035C104KAT2A
C5 1 0.47uF CAP, CERM, 0.47 µF, 25 V, +/- 10%, X7R, 0603 GRM188R71E474KA12D
C7, C13, COUT1 3 0.1uF CAP, CERM, 0.1 µF, 50 V, +/- 10%, X7R, 0603 GRM188R71H104KA93D
C8 1 1uF CAP, CERM, 1 µF, 50 V, +/- 10%, X7R, 0805 GRM21BR71H105KA12L
C9, C14, CIN2 3 10uF CAP, CERM, 10 µF, 50 V, +/- 10%, X7R, 1210 GRM32ER71H106KA12L
C15 1 3.3uF CAP, CERM, 3.3 µF, 10 V, +/- 10%, X7S, 0603 C1608X7S1A335K080AC
CBULK 1 22uF CAP, AL, 22 µF, 50 V, +/- 20%, 0.88 ohm, SMD EEE-FK1H220P
CIN1 1 0.01uF CAP, CERM, 0.01 µF, 50 V, +/- 10%, X7R, 0603 GRM188R71H103KA01D
COUT2, COUT3 2 22uF CAP, CERM, 22 µF, 16 V, +/- 10%, X7R, 1210 GRM32ER71C226KE18L
EN, GND2, 5 Black Test Point, Miniature, Black, TH 5001
GND3, RESET,
SYNC
FB1 1 600 ohm Ferrite Bead, 600 ohm @ 100 MHz, 3 A, 1210 FBMH3225HM601NT

(H=2.5mm)
GND, GND_IN, 6 Double Terminal, Turret, TH, Double 1502-2
IN+, IN-, Vin,
Vout
H1, H2, H3, H4 4 Machine Screw, Round, #4-40 x 1/4, Nylon, Philips NY PMS 440 0025 PH

panhead
H5, H6, H7, H8 4 Standoff, Hex, 0.5"L #4-40 Nylon 1902C
J1, J2 2 Header, 100mil, 3x1, Gold, TH HTSW-103-07-G-S
J3 1 Header, 100mil, 2x1, Gold, TH HTSW-102-07-G-S
L1 1 2.2uH Inductor, Shielded, Powdered Iron, 2.2 µH, 6.5 A, 0.034 IHLP2525BDER2R2M01

ohm, SMD
LF1 1 2.2uH Inductor, Shielded Drum Core, Ferrite, 2.2uH, 3A, 0.026 74408943022

ohm, SMD
R2, R3, R7 3 100k RES, 100 k, 1%, 0.1 W, 0603 RC0603FR-07100KL
R6 1 3.0 RES, 3.0, 5%, 0.063 W, 0402 CRCW04023R00JNED
R8, R9 2 0 RES, 0, 5%, 0.25 W, 1206 RC1206JR-070RL
RFBT 1 0 RES, 0, 5%, 0.063 W, 0402 RC0402JR-070RL
SH-J1, SH-J2, 3 1x2 Shunt, 100mil, Gold plated, Black 969102-0000-DA
SH-J3
U1 1 5V, 3A, Buck Regulator For Automotive Applications, LM536035QPWPRQ1

PWP0016H
COUT4 0 22uF CAP, CERM, 22 µF, 16 V, +/- 10%, X7R, 1210 GRM32ER71C226KE18L
CFF 0 91pF CAP, CERM, 91 pF, 50 V, +/- 5%, C0G/NP0, 0402 GRM1555C1H910JA01D
CIN3 0 10uF CAP, CERM, 10 µF, 50 V, +/- 10%, X7R, 1210 GRM32ER71H106KA12L
FID1, FID2, FID3 0 Fiducial mark. There is nothing to buy or mount. N/A
LCF1 0 11uH Coupled inductor, 11 µH, 2.5 A, 0.03 ohm, SMD 744273102
RFBB 0 20.0k RES, 20.0 k, 1%, 0.063 W, 0402 CRCW040220K0FKED
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PCB Layout

Top Layer

Mid Layer 1
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Mid Layer 1 (continued)

Mid Layer 2

Bottom Layer
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Schematic

Schematic for the LM53603EVM Fixed 5V, 3A Output
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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